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(54) Apparatus and method for receiving multichannel signals 



(57) A multichannel signal receiver which compris- 
es: a descrambler for descrambling scrambled digital 
satellite broadcasting signals; a signal receiver for re- 
ceiving and outputting a broadcasting signal; a signal 
output unit for demultiplexing and demodulating the 
broadcasting signal, and outputting audio and video sig- 
nals; a common Interface controller for checking wheth- 
er the broadcasting signal Is a paid or a free signal, out- 



putting the broadcasting signal to the signal output unit 
when the broadcasting signal is a free signal, and out- 
putting the broadcasting signal to the descrambler and 
outputting the descrambled broadcasting signal to the 
signal output unit when the broadcasting signal Is a paid 
signal; and a host CPU for controlling the signal receiver, 
the common Interface controller and the signal output 
unit. 
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Description 

BACKGROUND OF THE INVENTIQM 
(a) Field of the Invention 



receiver to concurrentiy receive scrambled multichannei signais using a common interface (Ci) method 
(b) Description of the Related Art 

0 Jf^^'^'^^'^ broadcasting methods adopt the moving picture experts group (IWPEG) method The 

Tec 138^8 3 5lJn!!t T 5''"" ^3818-2 defines the video standard, and the ISO/ 

l^ft m! !1t f I 'y^*^'" a rule for transport stream (TS packefs fha 

iJ ^hth ? '^'■"y'^ *^«"^P°« "divided into a header a^a^bad S hi 

ihai Ln^ «!1 °' ' °' ' ^'9"^' ^ P^^ket identifier (PID) nurJber that s ows 

^slTth! P 0^"°'? ^ '"'""^^'i"" °" ""«g««. sound and mo e At thb 

r^esen; Lcki?""^ r '"'"f '^^-'""«'P'^'^'"9 °' '^"^ time-mutt^lexed signals, and a user can distingZ whither 

SUMMARY OF THE INVENTIOM 

riL^f '"'^^^'^^ '^^"t^""^^ the signal output unit ^ ^ 

decoding the same when the received broadcasting signal is that of a paid broadcast in (b) '''"^'''^''"^ "9"^' ^"'^ 
BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 shows an apparatus for receiving multichannel signals according to a preferred embodiment of the present 
invention; 

FIG. 2 shows a detailed controller of FIG. 1 ; 

FIG. 3 shows an apparatus for receiving double channel signals according to the preferred embodiment of the 
present invention; and 

FIG. 4 shows a flow chart of a method for receiving multichannel signals according to the preferred embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0010] In the following detailed description, only the preferred embodiment of the invention has been shown and 
described, simply by way of illustration of the best mode contemplated by the inventor(s) of canvlng out the invention. 
As will be realized, the Invention is capable of modification in various obvious respects, all without departing from the 
invention. Accordingly, the drawings and description are to be regarded as illustrative in nature, and not restrictive. 
15 [0011] FIG. 1 shows an apparatus for receiving multichannel signals according to a preferred embodiment of the 
present Invention. 

[0012] Referring to FIG. 1 , the apparatus for receiving multichannel signals comprises a signal receiver 100, a de- 
scrambler 200, a CI controller 300, a host central processing unit (CPU) 400 and a signal output unit 500. 
[0013] The signal receiver 100 comprising a plurality of tuners receives a plurality of digital satellite broadcasting 

20 signals via antennas coupled to the respective tuners and outputs the same to the CI controller 300. 

[0014] The descrambler 200 comprising a plurality of CI modules 210 to 2n0 descrambles the scrambled satellite 
broadcasting signals input via the CI controller 300, and outputs the descrambled digital satellite broadcasting signals 
to the CI controller 300. Here, the digital satellite broadcasting signals can be scrambled through various methods such 
as Viaccess, Conax, Cryptwork, Irdeto and Nagravlsion. 

25 [001 5] The CI controller 300 checks the digital satellite broadcasting signals provided by the signal receiver 1 00. and 
when the signals are found to be free broadcasting signals, outputs the signals to the signal output unit 500, and when 
the signals are found to be paid broadcasting signals, outputs the same to the descrambler 200, receives the descram- 
bled digital satellite broadcasting signals from the descrambler 200 and outputs the same to the signal output unit 500. 
[0016] The host CPU 400 controls the signals receiver 100, the CI controller 300 and the signal output unit 500. In 

30 detail, the host CPU 400 resets and initializes the CI controller 300 according to driving of the apparatus for receiving 
the multichannel signals of the digital satellite broadcasting device, and when the CI controller 300 checks states of 
the respective CI modules of the descrambler 200 and transmits check results to the host CPU 400, the host CPU 400 
initializes the respective CI modules. In this instance, the host CPU 400 checks the CI modules and detemnlnes which 
CI modules are being used so that additional satellite broadcasting signals can be captured on separate CI modules. 

35 [0017] The signal output unit 500 demultiplexes and demodulates the satellite broadcasting signals of free broadcasts 
provided by the CI controller 300 or descrambled satellite broadcasting signals, and outputs audio/video signals (A1 , 
V1),(A2,V2),....(An, Vn). 

[0018] FIG. 2 shows a detailed CI controller of FIG. 1 . 

[0019] Referring to FIG. 2, the CI controller comprises a TS interface 31 0, a host interface 320 and an inter IC (I^C) 
40 Interface 330. 

[0020] The TS interface 31 0 receives n TS signals from the signal receiver 1 00, transmits and receives the TS signals 
to/from the m CI modules, and outputs the n TS signals to the signal output unit 500. Here, the signals TSJN_1, 
TSJN_2,..., TSJN_n, TS.OUTJ, TS^0UT_2, TS_OUT^n, TSJN_M1, TSJN_M2. TSJN.Mm, 
TS_0UT_M1, TS_OUT_l\/l2 TS_OUT_Mm have a matrix structure and can be connected to any TS input and 

45 output terminals, and each connection is controlled by the host CPU 400 via an I^C line. If the signal TS_IN_n is not 
a scrambling signal but a free broadcasting signal, the signal TS_I N_n is directly output to the signal output temninal 500. 
[0021] The host interface 320 provided between the host CPU 400 and the CI modules 210, 220, 2n0 controls 
the CI modules, and control signals 401 connected to the host CPU 400 include a reset signal, a chip enable (CE) 
signal, a read (RD) signal, a write (WR) signal, a wait and acknowledge (WAIT/ACK) signal and an interrupt (INT) 

50 signal. Signals output from the host interface 320 and provided to the descrambler 200 are divided into a first group 
of signals that are provided to the respective CI modules and control the modules and a second group of signals that 
are provided to the descrambler and control the descrambler. 

[0022] In detail, the signals for controlling the CI modules comprise a reset signal, a card detect (CD) signal, a card 
enable (CDE) signal, a ready and acknowledge (READY/ACK) signal, and a wait signal, and the signals for controlling 
55 the descrambler 200 comprise an out enable (OE) signal, a write enable (WE) signal, a read signal and a write signal. 
[0023] Also, the host interface 320 controls buffers of an address and data bus. The address and data bus connects 
the host CPU 400 with the descrambler 200. A controllable buffer is provided to each bus line. Also, since the address 
and data bus shares the bus between the host CPU 400 and a memory (not illustrated), a buffer is used so as to not 
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TS interface 3lS and the host interface 32^ ^° '"^^ •'""^'"S t^e 

rpLnLentioT " ""^'"^ "^"""'^ ^'^^'^ --^'"9 to the preferred embodiment of 

coder/anaiog encoder 810 ^ s"de^^^^^^^^^^^^^^ f 1°'' ^ ^«"^"'«Pte''e^/^^PEG de- 

and a second PCMCIA socket 920 and rS^ ^2 If °^^^^^"^'°3 ^^^^o^^^ 820. a first PCiy^CIA socket 910 
outputs the same. ' '""^'^'^^^^bled satellite broadcasting signals via the CI method and 

notyetdescranSled The hi?CpS 8?2 hlS !^ *° '^"^ ^' TS signals are 

ins^Li:reVr:t^n^^^^^^^^^^^ 

the first Input signal TS IN 1 which tea tockS on^^^^^^^ ?k T' '^'^ ^' ^00 is initialized 

and channel demodulato^61 0 and 620 is omvid t^h? "'^T '""^ ""^^ ^""^ ^"^ 

as a first output signal TS_0UT1 format " demuttlplexer/MPEG decoder/analog encoder 820 

tSf free'b™:dci^^^^^ fhetsTcpt sttldeMh °' P^"* -'^en the TS are 

video and audio Signal "'^''^ ^'S"^'^ "^^^^ 

Kole^re'ci^ont^iS^^^^^^ 

CI controller 700 inputs the TS to the cor^^^^^^^^^^^ °T '"""'T^' °' corresponding CAM, and the 

r^siuirs^^^^^^^^ 

s tu^r Sdr;:; z^XTsUt:!-^^^^^^^^^ ^n^^-'^-^ ^^-'^-^ '--^ 

and the other one to the second pSqa socS 9^f ^^^^ °' '""^^ *° ^^^^'^ ^"^l^^' 

arethoseoffreebroadcasting the a contrS^/O^L^^^ ^ «"''TSJN 2 

MPEG decoder/analog encoder^ 810 an^^^^^^^^^ 

Srwiirnl^b^^s^cSber"'^ ^"^'^'"^ ^'^na-s ^a the antennas and outputting the 

SJSedTeS^^^^^^^^ 

signal of a free broadcast orthat of a paid b oaSt^E^^ '"P"*^'^"^' ^^''^'^ 

to the first demuitiplexer/MPEG decode'/anXenco^erai o 's that of a free broadcast, theTS is transmitted 
coder 810 outputs first audio and video Cl Arand vi demuttiplexor/MPEG decoder/analog en- 

[0035] When the TS is that of a paid broadcast the host CPU ri9 rh^^i,. 

instruction signalso as to beconnectedtoacorresDo<^dtr scrambling method, transmits an 

700 connects the matrix switch to the PClSaSet^ w^^^^ 

the broadcasting of another soramJing mS If he h^s CP^^^^^^^^^ ''"^'^'^ 
notifies the CI controllerof Which PCMCIA Docket to us^rnHth^r TT of the scrambling method and 

[0036] An operation of using a plura^f T^so r^s is 2^^^^^^^^^ PCMCIAsocket. 
the case of receiving a plurality of TP soL^ces sSambi Jh^ T """^ ^ "'"^'^ "^^ 

[0037J For example in the case the fir^nH ^ n *^ , P°'"^^ "e considered, 

identical method. Lo pScTa sockl Lr'sad h" E r;?^^: J"-'^"^ """"^-^ «-«'"'>'«<^ ''V 
PCMCIA sockets. However, if onVone pSS socklf..t« r '"P"* ^^^P^"ve 

and since there is no further PCMCIA soSow^^^^^^^^ ! ' P"'"'''"'' ^'^^ ^^MCIA socket, 

a time-lapse message. '"P"* ^"PP"ed. the host CPU 812 output^ 

m^c::i;tz!Z ^^TTr:": t""'^""^' ^'^"^'^ ^^--^^^'^ retail. 

aohainelrecelverSftrercreir^^^^^^^^^^ 
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free broadcast, the system outputs signals not to the PCMCIA sockets, that Is the CI modules, but to the demultiplexer, 
performs an MPEG2 decoding process and an analog encoding process on the signals, and finally outputs the audio 
and video signals. 

[0040] When It is paid broadcasting, since it is scrambled paid broadcasting, the system checks whether a CAM Is 

5 installed in the PCMCIA socket, and when the CAM Is identical with that of the paid broadcast, the scrambled broad- 
casting signals are supplied. The system descrambles the scrambled broadcasting signals and outputs results to the 
demultiplexer. In this instance. If a CAM of an identical method Is inserted into the PCMCIA socket, the system outputs 
signals of the PCMCIA socket to another PCMCIA socket, outputs results to the demultiplexer, perfomis an MPEG2 
decoding process and an analog encoding process on the signals, and outputs the audio and video signals. 

10 [0041 ] When the CAM in the PCMCIA socket 91 0 has a different scrambling method from the scrambled broadcasting 
method, or the CAM has an Identical scrambling method and is not inserted into the PCMCIA socket, the scrambled 
broadcasting signals are provided to the second PCMCIA socket 920. In this instance, only when the CAM inserted 
Into the first PCMCIA socket 920 is a CAM having a method Identical with that of the scrambled paid broadcast, are 
the scrambled paid broadcasting signals supplied. 

15 [0042] In a case different from the above-noted one, since the first and second PCMCIA sockets 91 0 and 920 have 
no CAM, or have a CAM but do not have an adequate smart card, the system displays a warning message. 
[0043] When another channel receiver is selected, It is detemnlned whether the channel Is locked in the same way 
as the above-noted method, it Is checked whether It is a free broadcast, and when It is a free broadcast the CI controller 
outputs the broadcasting signals to a demultiplexer which Is not used by the above-noted channel. When It is a paid 

20 broadcast, the scrambled paid broadcasting signals are supplied to an unused CI module slot, and here a CAM that 
has a scrambling method Identical with that of the scrambled broadcasting signals is Inserted into the unused CI module 
slot. When other channel signals are supplied, the system controls in a method Identical with that of the above-described 
channel signal processing method. 

[0044] A method for processing the CI controller will now be described refemng to Table 1 . 

25 

Table 1 





CI Input /CI output 


TS_0UT^1 


TS_0UT_2 




Free broadcasting 


TS_IN_1 


CI passing 




30 




TS_IN_2 




Ct passing 




In the case TS_IN_1 is a paid broadcast 


CI module A(910)/ 


CI module A(910)/ 








CI module B(920)/ 


CI module B(920)/ 


35 






CI module A(910) to 


TS_IN_2 passing 






B(920)/ 

TS_1N_2 passing 






In the case TS_IN_2 is a paid broadcast 


CI module A(910)/ 


CI module A(910)/ 


40 






CI module B(920)/ 
CI module A(910)to 
B(920)/ 


CI module B(920)/ 
TSJN_1 passing 


45 






TS_IN_1 passing 






In the case TS_IN_1 and 2 are paid broadcasts 


CI module A(910)/ 


CI module A(910)/ 








CI module B(920)/ 


CI module B(920) 








Ci module A(910) to 




50 






B(920) 





[0045] Here, respective outputs cannot concurrently select an Identical input, but are only coupled to one input ter- 
minal. 

[0046] As shown, when the first and second input signals TSJN_1 and TS_IN_2 are those of a free broadcast, the 
CI controller 700 outputs the first and second input signals without providing the same to the CI modules 91 0 and 920. 
In this instance, the output first and second input signals can be provided to the first and second output signal paths 
TS_0UT_1 and TS_0UT_2. However, one output cannot be coupled to two Inputs simultaneously. 
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^^^^^^^ 

.u,pu,slg.alTS_OUT_,„U!ZS.X«C;;-SotrT^^^^ 

PCMCIA soctel to b« *«,crai^rji Vrii 2^^H T ' Womno" mnsitiBM to the M 

second PCMCIA soTketTi d^c^mHl" , » »» " or second demodulator or a 

to the second PCMCIA socket it is riP^rramhi^^ .1!. / .7 . x ' channel information is transmitted 
S2ro.Whent.eseclTcMi:;rsS^^^^^^ 

the paid broadcast is provided Is displayed in step S28o "° ""^^ 

' S a^rtTe^^iT^'orren^T^^^^^^ it is checked whether second channel 

provided is displayed n sfe'pSlo W e t e slond cha^"n"el sZf ' "^'"^^^ "° ^'9"^' 

Channel signals are those of a free bZcastlnTo ^T^' " ^''^'^^^ '"^^ 

K™fsr^rh°^"^^~^^ 

KLedLX San?^^^^^^^ 

first PCMCIA socket to be descrambled and whl LnSf Tnl'^"^ ^^^"^'^'«^'^ «° ^^^^ 

a second PCMCIA so^e! thrdrcrLmhfpH i!, . ^'^'^ " P™^''^®^ ^'^^^ °^ ^^'^""^ demodulator or 

[00561 When no fii^fpciiriff , T " ^'^""^^ '° '^"^ ^^""^"^ demodulator in step S340. 

^ -kJisSe-diCsa^^ri^r:^^^^^ 

second demodulator in step S370 descrambled, and it Is output to the first or 

satellite broadcasting a user crrrcelve ^ efrnrt Ti l scrambling paid broadcast of the digital 

displays by using a single set7op box ' "'"""^'^ ^ P'"^^''*^ °' 

SeSa^ru^srcrr::;^^^^^^^^^^^^ 

= method using a single display broadcasting signals via the picture-in-picture (PIP) 
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and scope of the appended claims. 
Claims 

5 - * ' * 

1. In a satellite broadcasting receiver for receiving scrambled or unscrambled digital satellite broadcasting signals, 
demultiplexing the signals, decoding the signals and outputting audio and video signals, a multichannel signal 
receiver comprising: 

a descrambler Including a plurality of descrambling units for descrambling the scrambled digital satellite broad- 
casting signals; 

a signal receiver for receiving at least one digital satellite broadcasting signal via at least one antenna, and 
outputting the digital satellite broadcasting signal; 

a signal output unit for demultiplexing the digital satellite broadcasting signal, demodulating the signal, and 
outputting audio and video signals; 

a common interface controller for checking whether the digital satellite broadcasting signal provided by the 
signal receiver is a paid signal or a free signal, outputting the digital satellite broadcasting signal to the signal 
output unit when the digital satellite broadcasting signal Is a free signal, and outputting the digital satellite 
broadcasting signal to the descrambler and outputting a descrambled digital satellite broadcasting signal to 
the signal output unit when the digital satellite broadcasting signal is a paid signal; and 
a host central processing unit (CPU) for controlling the signal receiver, the common interface controller and 
the signal output unit. 

2. The receiver of claim 1 , wherein the satellite broadcasting signal is scrambled by one of Viaccess, Conax, Crypt- 
25 work, irdeto and Nagravlsion methods. 

3. The receiver of claim 1 , wherein the descrambling process is perfomned by a common interface module. 

4. The receiver of claim 1 , wherein the common interface controller comprises: 

a transport stream interface for receiving at least one digital satellite broadcasting signal from the signal re- 
ceiver, checking whether the digital satellite broadcasting signal is a paid broadcasting signal, supplying the 
checked paid broadcasting signal to the descrambler, controlling the descrambling process, and outputting 
the descrambled broadcasting signal provided by the descrambler to the signal output unit; 
a host interface for controlling at least one common interface module of the descrambler according to the 
control of the host CPU; and 

an inter integrated circuit (I^C) interface for controlling the host interface and the transport stream interface 
according to the control of the host CPU. 

40 5. The receiver of claim 1 , wherein the common interface controller outputs a time lapse message when a number 
of the paid digital satellite broadcasting signals is greater than the number of descrambling units. 

6. In a satellite broadcasting signal receiving method for receiving scrambled or unscrambled digital satellite broad- 
casting signals, demultiplexing the signals, decoding the signals and outputting audio and video signals, a method 

45 for controlling a multichannel signal receiver comprising: 

(a) selecting at least one receiving channel of the digital satellite broadcasting signals according to a driving 
of the receiver; 

(b) checking a receipt state of a broadcasting signal of the selected broadcasting signals in (a), and outputting 
50 a warning message that no signal Is received when the broadcasting signal is not received, and checking 

whether the broadcasting signal is a paid signal when the broadcasting signal is received; 

(c) demultiplexing the corresponding broadcasting signal, decoding the signal and outputting the signal when 
the received broadcasting signal is that of a free broadcast in (b); and 

(d) descrambling the corresponding broadcasting signal, demultiplexing the descrambled broadcasting signal 
55 and decoding the same when the received broadcasting signal is that of a paid broadcast in (b). 

7. The method of claim 6, wherein (d) comprises: 
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(d-1) checking whether a descramblerfor descrambling the scrambled broadcasting signal Is provided' 

h? 'r?T 1' ''~«*««t'"g«'9"«'. demultiplexing the signal, demodulating the signal aroututtlng 
the signal when the descrambler is provided in (d-1 )• and a » • oiio ouipurang 

iiSrSr^otZxr^^^^^^ 

J" ^Jl'^'" ^ ''"'^""P'® "^^'"^S" ^'^P'^y^'^ w''^" at 'east two descrambling units are 
provided and the number of the scrambled broadcasting signals is greater than the number of descramSling untt^ 

Jit^rrJiS' descrambled broadcasting signals are demultiplexed, decoded and output via 

respective different paths when at least two descrambled broadcasting signals are provided. 
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FIG. 2 
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